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Concealed Heater

This invention relates to a heating unit suitable for use as a plinth heater, and
to a heating installation comprising such a heating unit installed in a building structure
or article of furniture, such as a kitchen unit, to serve as a plinth heater. In particular,
it relates to such a heating installation adapted so that the heating unit is substantially
hidden from view.

The term “plinth” as used herein refers to the lowermost front-facing panel of
a building structure or article of furniture, such as a floor-mounted kitchen unit.

It is common to install plinth heaters at the bottom of kitchen units, to provide
space heating for kitchens. Such heaters have the advantage of providing space
heating without requiring wall space such as would be required by radiators. This
is an important consideration in kitchens, where there is likely to be minimal available
wall space due to the presence of fitted kitchen units. Plinth heaters further save
space by being housed in the otherwise redundant space under kitchen units. Typical
plinth heating units may either have an electric heating element, or may comprise a
hydronic or ‘wet’ heat exchanger in communication with a domestic hot water heating
system.

Despite their utility, plinth heaters are regarded as being unsightly, due to the
front grille outlet portion of the heater being mounted directly in the plinth of the
kitchen unit. This necessitates forming a large hole in the plinth in which to mount
the grille outlet, which is considered to spoil the overall look of the kitchen unit.

As an alternative space saving option for heating kitchens, the use of
underfloor heating has become popular. However, this is costly and inconvenient
to install. Additionally, underfloor heating does not benefit from the same degree of
controllability as a plinth heater.

The present invention seeks to address the above issues by providing an
improved and unigue plinth heater system which retains the low installation cost
benefits of a conventional plinth heater, whilst enabling the outlets to be more
aesthetically pleasing by enabling their size to be reduced, and also enabling them to
be positioned in discrete and/or concealed locations. The invention also seeks to
provide flexibility in the selection of locations for such outlets. Adaptations to the
components of the heating unit also serve to enhance its efficiency compared to

conventional plinth heaters.
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The present invention has been developed in particular for installation in kitchen
units and is therefore described herein with particular reference to that application.
However, it should be understood that the invention may also be installed in other
building structures or articles of furniture, and in other domestic, commercial and
industrial settings, and such applications are within the scope of the present invention.

Therefore, according to a first aspect of the present invention there is
provided a heating unit comprising:

- a housing;

- at least one heat exchanger coil disposed within said housing, in
communication with a domestic hot water and/or heating system;

- an electrically driven fan disposed within said housing and arranged to drive
or draw air over said heat exchanger coil, thereby to heat said air; and

- at least one spigot connector set, comprising one or more spigot
connectors, formed in said housing adjacent said heat exchanger coil and adapted
to transfer heated air from said heat exchanger coil, via a duct, to an outlet set
comprising one or more outlets.

In a first major embodiment of the first aspect of the present invention as
described above, the heating unit comprises a single heat exchanger coil.

In a second major embodiment of the first aspect of the present invention:

- the unit comprises first and second opposed heat exchange coils, each in
communication with a domestic hot water and/or heating system;

- the fan is located between said opposed first and second opposed heat
exchanger coils and is arranged to drive or draw air over said heat exchanger coils;

- the unit comprises first and second spigot connector sets, said first spigot
connector set being formed in the housing adjacent the first heat exchanger coil and
adapted to transfer heated air from said first heat exchanger coil to a first outlet set,
and said second spigot connector set being formed in the housing adjacent the second
heat exchanger coil and adapted to transfer heated air from said second heat
exchanger coil to a second outlet set.

The electrically driven fan is preferably a backwards curved fan. The fan may
preferably be either an electrically commutated (EC) or alternating current (AC) fan,
and preferably has a diameter in the range of from 133 to 190 mm. The use of a

pbackwards curved fan of this kind, in place of the more conventional tangential fan
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often used in plinth heaters, enables the generation of sufficient air pressure to drive
air over the heat exchanger coil(s) and out through the relatively narrow spigot
connector(s), duct(s) and outlet(s).

The fan housing should preferably be adapted to accommodate modular
controls. The fan is preferably further provided with a low temperature cut-out (LTC)
control adapted to operate at a temperature in the range of from 35 to 38 °C.

An air inlet is preferably formed in the housing of the heating unit. Most
preferably, the air inlet is aligned with the air intake of the electrically driven fan.

The or each spigot connector set may preferably each comprise two, three
or more spigot connectors. Each said spigot connector is adapted to transfer heated
air from the adjacent heat exchanger coil, via a duct, to an outlet. The spigot
connectors preferably have a diameter of around 50mm. In embodiments having
first and second spigot connector sets, these are preferably located on opposed sides
of the housing.

The housing preferably has a height of around 100mm, in order that unit can
fit in standard plinth spaces having heights of 120mm or 150mm. The housing may
have a preferred depth of around 250mm.

The heating unit preferably has a maximum power output of around 3kW and a
maximum heat output of around 10,000 BTU.

As noted above, the heating unit according to the first aspect of the present
invention is intended for installation in combination with one or more ducts arranged
to transfer heated air from the unit to one or more outlets located remotely from the
unit.

Therefore, according to a second aspect of the present invention there is
provided a heating installation comprising:

- a heating unit as hereinbefore described,;

- at least one outlet set, comprising one or more outlets, in communication with
a spigot connector set of said heating unit;

- at least one duct set, comprising one or more ducts, connected to said
spigot connector set and arranged to transfer heated air to said outlet set.

In a first major embodiment of the second aspect of the present invention as

described above, the heating unit comprises a single heat exchanger coil.



10

15

20

25

30

WO 2017/187122 PCT/GB2017/050701

-4-

In a second major embodiment of the second aspect of the present invention:

- the heating unit is as hereinbefore described with reference to the second
major embodiment of the first aspect of the present invention;

- the installation comprises first and second outlet sets, said first outlet set being
in communication with the first spigot connector set of the heating unit, and said
second outlet set being in communication with the second spigot connector set
of the heating unit, and

- the installation comprises first and second duct sets, said first duct set being
connected to the first spigot connector set and arranged to transfer heated air to the
first outlet set, and said second duct set being connected to the second spigot
connector set and arranged to transfer heated air to the second outlet set.

The or each outlet set may preferably comprise two, three or more outlets,
s0 as to correspond to the number of spigot connectors in the or each spigot connector
set. Similarly, the or each duct set may preferably comprise two, three or more ducts,
in order to correspond to the number of spigot connectors in the or each spigot
connector sets, and the number of outlets in the or each outlet set.

Each duct preferably has a diameter of around 50mm, in order to match that of
the spigot connectors. The heating unit is preferably supplied with ducting having
a maximum length of around 10m. This may be cut to the required length and divided
as required between the ducts utilised in the installation.

At least one, and preferably each, said outlet is mounted at a location remote
from the housing of said heating unit. At least one, and more preferably each, said
outlet may be mounted on a surface of a building structure or an article of furniture,
said heating unit being housed within an internal space of said building structure or
article of furniture.

In a preferred embodiment of heating installation according to the second
aspect of the present invention, at least one, and preferably each, said outlet is
mounted on a surface of a kitchen unit, said heating unit being housed within an
internal space of said kitchen unit. Said at least one outlet may desirably be mounted
in, on, or closely adjacent a plinth of said kitchen unit. Alternatively, or additionally, at
least one said outlet may desirably be mounted on a surface of a kitchen unit other

than a plinth of said unit.
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The provision of multiple spigot connectors, ducts and outlets allows for a great
deal of flexibility in the location of the outlets. For example, in a single installation,
outlets may be provided at a plurality of different locations including the plinth of a
kitchen unit, other surfaces of the kitchen unit, or the surfaces of adjacent units,
building structures or articles of furniture.

At least one, and preferably each, said outlet is mounted in a discrete position
s0 as to enhance the aesthetic qualities of the installation. Each outlet preferably
comprises an outlet grille, of a size and shape adapted such that said outlet grille is
not normally visible when mounted in said discrete position. For example, the desired
effect of having the outlet located on a plinth of a kitchen unit, but yet being at a
discrete, and not normally visible position, could be achieved by providing a narrow,
elongated outlet grille along the top edge of a plinth, where its position would normally
be concealed by over-hanging doors of the kitchen unit. Other suitable alternative
forms of outlet grille include circular outlets, preferably having a diameter
of around 70mm, or rectangular outlets similar to demister vents used in cars.

A further advantage of the present invention over conventional plinth heaters
is that the arrangement described herein results in reduced noise when the heating
unit is operating. This is because the heating unit of the present invention may be
located at the back of a kitchen unit, and transfers heated air via ducts to small outlets
located remotely from the heating unit. This allows for reduced sound transfer
compared to conventional plinth heaters which, by contrast, must be mounted at the
front of a unit and transfer heated air out directly via a large aperture
in the plinth.

As noted above, whilst the present invention has been developed in particular
for installation in kitchen units, it is envisaged that it may also be utilised in other
settings. In particular, the heating installation of the present invention is suitable for
installation in loft spaces, suspended ceilings and for wall-mounting.

In order that the present invention may be more clearly understood, a preferred
embodiment thereof will now be described in detail, though only by way of example,
with reference to the accompanying drawings in which:

Figure 1 shows a cross-sectional plan view of a heating unit according to a first

major embodiment of the first aspect of the present invention;
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Figure 2 shows a cross-sectional front view of the heating unit of Figure 1;

Figure 3 shows a cross-sectional side view of the heating unit of Figures 1
and 2;

Figure 4 shows a cross-sectional plan view of a heating unit according to a
second major embodiment of the first aspect of the present invention;

Figure 5 shows a cross-sectional side view of the heating unit of Figure 4;

Figure 6 shows a cross-sectional front view of the heating unit of Figures 4 and

Figure 7 shows a cross-sectional plan view of a heating installation according
to a first major embodiment of the second aspect of the present invention;

Figure 8 shows a cross-sectional front view of the heating installation of
Figure 7;

Figure 9 shows a cross-sectional plan view of a heating installation according
to a second major embodiment of the second aspect of the present invention;

Figure 10 shows a cross-sectional front view of the heating installation of Figure
9,

Figure 11 shows a plan view of an alternative arrangement of heating
installation according to the second major embodiment of the second aspect of the
present invention; and

Figure 12 shows a front view of the alternative arrangement of heating
installation of Figure 11.

Referring first to Figure 1, 2 and 3, there is shown a single coil heating unit,
generally indicated 10, according to a first major embodiment of the first aspect of
the present invention. The unit 10 comprises a housing 11, having a front panel 31,
first and second side panels 32, 33, a rear panel 34, a bottom panel 35 and a top panel
36. The unit 10 is shown in Figure 1 with the top panel 36 removed. Within
the housing 11 is disposed a backwards curved fan 12 arranged to drive air onto a first
heat exchanger coil 13. The coil 13 is located adjacent the front panel 31, and has
connectors 14, provided in side panel 32, for connection to a domestic hot water and/or
central heating system (not shown).

As can best be seen in Figure 3, the front panel 31 of the housing 11 features
a first set 15 comprising several spigot connectors 16. The spigot connector set 15

is located in the front panel 31, adjacent the heat exchanger coil 13. As can also
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be seen in Figure 3 the top panel 36 includes an air inlet 37 for the fan 12. As will
be described in more detail below with reference to Figures 7 and 8, each spigot
connector 16 is adapted for connection, via a duct, to an outlet.

Referring now to Figure 4, 5, and 6, there is shown a double coil heating unit,
generally indicated 20, according to a second major embodiment of the first aspect
of the present invention. The double coil heating unit 20 is similar in many respects
to the single coil unit 10 described above with reference to Figure 1 to 3, and like
reference numerals are used where appropriate to denote like components.

The heating unit 20 differs from the unit 10 of the first major embodiment in that
it further comprises a second heat exchanger coil 23, in addition to the first heat
exchanger coil 13. The position of the first heat exchanger coil 13 is also changed
in that it is now located adjacent the first side panel 32, rather than the front panel
31. The second heat exchanger coil 23 is located adjacent the second side panel
33, such that said first and second heat exchanger coils 13, 23 are arranged opposed
and parallel to one another, with the fan 12 located therebetween.

The heating unit 20 also further features a second spigot connector set 25,
in addition to the first spigot connector set 15, both sets 15, 25 comprising several
spigot connectors 16. The first spigot connector set 15 is located in the first side panel
32, adjacent the first heat exchanger coil 13, whilst the second spigot connector set 25
is located in the second side panel 33, adjacent the second heat exchanger coil 23.

The connectors 14 for connecting both the first and second heat exchanger
coils 13, 23 to a domestic hot water and/or central heating system (not shown) are
located in the front panel 31 of the unit 20.

Referring now to Figures 7 and 8, there is shown a single coil heating
installation, generally indicated 40, according to a first major embodiment of a second
aspect of the present invention.

The installation 40 utilises the single coil heating unit 10 described above with
reference to Figures 1 to 3. A duct 41 is connected to each spigot 16 in the spigot
connector set 15 housed in the front panel 31 of the unit 10. The other end of the ducts
41 are connected to outlets 42, 43, mounted in a plinth 60 of a kitchen unit
(not shown). As can be seen in Figure 8, two different types of outlet are employed
in the example illustrated: round outlets 42, each fed by a single duct 41, and an

elongated rectangular outlet 43, fed by a pair of ducts 41, via a funnel duct 44.
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In use, the fan 12 draws ambient air in through the air inlet 37, as indicated
by arrows a in Figure 8. The air is then blown over the heat exchanger coil 13, whereby
it is warmed before exiting the unit 10 through the spigot connectors 16. The warmed
air is then channelled through the ducts 41, and out into the room through the outlets
42, 43.

The location of the outlets 42, 43 may be selected so as to minimise the visual
impact of the heating installation 40. For example, the round outlets 42 may be located
on an end, side or top surface of a kitchen unit (not shown) where they would not
normally be visible by a person in the room. The elongate rectangular outlet 43 may
be located adjacent the upper edge of the plinth 60, as illustrated in Figure 8, where
its location may be concealed by an overhanging cupboard door.

Referring now to Figures 9 and 10, there is shown a double coil heating
installation, generally indicated 50, according to a second major embodiment of a
second aspect of the present invention. The double coil heating installation 50 is similar
in many respects to the single coil heating installation 40 described above with
reference to Figures 7 and 8, and like reference numerals are used where appropriate
to denote like components.

The double coil installation 50 differs from the single coil installation 40 in that
it utilises the double coil heating unit 20 described above with reference to Figures
4 to 6, in place of the single coil heating unit 10. Accordingly, a duct 41 is now
connected to each spigot 16 in both the first spigot connector set 13 housed in the first
side panel 32 of the unit 20, and the second spigot connector set 23 housed in the
second side panel 33 of the unit 20.

During operation of the unit 20, the fan 12 draws ambient air in through the
air inlet 37 and blows it over both the first heat exchanger coil 13 located adjacent the
first side panel 32, and the second, opposed, heat exchanger coil 23 located adjacent
the second side panel 33. The warmed air then exits the unit 20 through the spigots
16 of both the first spigot connector set 15, and the second, opposed, spigot connector
set 25. The operation of the heating unit 20 and the heating installation 50, and the
positioning of the outlets 42, 43, is otherwise as described above with reference to
Figures 7 and 8.

Referring now to Figures 11 and 12, there is shown an alternative arrangement

of double coil heating installation, generally indicated 70, also according to the second
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major embodiment of the second aspect of the present invention. The alternative
double coil heating installation 70 is similar in many respects to the double coil heating
installation 50 described above with reference to Figures 9 and 10, and like reference
numerals are used where appropriate to denote like components.

The alternative double coil installation 70 differs from the double coil installation
50 in that it utilises an alternative double coil heating unit 80, in place of the double coil
heating unit 20 described above with reference to Figures 4 to 6. The alternative
double coil heating unit 80 differs from the double coil heating unit 20 in that the first
and second spigot connector sets 15, 25 each only comprises two spigot connectors
16 rather than three. This enables the alternative unit 80 to be more compact, and so
allows the unit 80 to be installed in a wider range of potential locations. The fan 12
can thus be a lower powered EC fan. It is envisaged that the alternative unit 80 may
be provided in combination with remote control means (not shown) enabling variation
of the fan speed. Such remote control means may take the form, for example, of a
dimmer switch type control to enable gradual adjustment of the fan speed on a
continuous, rather than discrete, scale. A room thermostat (not shown), which may be
a wireless room thermostat, may also be used to control the operation of the fan 12.
The operation of the heating unit 80 and the heating installation 70, and the positioning

of the outlets 43 is otherwise as described above with reference to Figures 7 to 10.
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Claims
1. A heating unit comprising:

- a housing;

- at least one heat exchanger coil disposed within said housing, in
communication with a domestic hot water and/or heating system;

- an electrically driven fan disposed within said housing and arranged to drive
or draw air over said heat exchanger coil, thereby to heat said air; and

- at least one spigot connector set, comprising one or more spigot
connectors, formed in said housing adjacent said heat exchanger coil and adapted
to transfer heated air from said heat exchanger coll, via at least one duct, to an outlet
set comprising one or more outlets.

2. A heating unit as claimed in claim 1, wherein:

- the unit comprises first and second opposed heat exchange coils, each in
communication with a domestic hot water and/or heating system;

- the fan is located between said opposed first and second opposed heat
exchanger coils and is arranged to drive or draw air over said heat exchanger coils;

- the unit comprises first and second spigot connector sets, said first spigot
connector set being formed in the housing adjacent the first heat exchanger coil and
adapted to transfer heated air from said first heat exchanger coil to a first outlet set,
and said second spigot connect set being formed in the housing adjacent the second
heat exchanger coil and adapted to transfer heated air from said second heat
exchanger coil to a second outlet set.
3. A heating unit as claimed in claim 1 or claim 2, wherein said electrically driven
fan is a backwards curved fan.
4. A heating unit as claimed in any of the preceding claims, further comprising
an air inlet formed in said housing.
5. A heating unit as claimed in any of the preceding claims, wherein the or each
spigot connector set comprises two or more spigot connectors.
6. A heating installation comprising:

- a heating unit as claimed in any of the preceding claims;

- at least one outlet set, comprising one or more outlets, in communication with

a spigot connector set of said heating unit, and
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- at least one duct set, comprising one or more ducts, connected to said spigot
connector set and arranged to transfer heated air to said outlet set.
7. A heating installation as claimed in claim 6, wherein:

- the heating unit is as claimed in claim 2, or any of claims 3 to 5 when dependent
upon claim 2;

- the installation comprises first and second outlet sets, said first outlet set being
in communication with the first spigot connector set of the heating unit, and
said second outlet set being in communication with the second spigot connector set of
the heating unit; and

- the installation comprises first and second duct sets, said first duct set being
connected to the first spigot connector set and arranged to transfer heated air to the
first outlet set, and said second duct set being connected to the second spigot
connector set and arranged to transfer heated air to the second outlet set.

8. A heating installation as claimed in claim 6 or claim 7, wherein the or each outlet
set comprises two or more outlets, and wherein the or each duct set comprises two or
more ducts.

Q. A heating installation as claimed in any of claims 6 to 8, wherein at least one
said outlet is mounted at a location remote from the housing of said heating unit.

10. A heating installation as claimed in claim 9, wherein at least one said outlet
is mounted on a surface of a building structure or an article of furniture, said heating
unit being housed within an internal space of said building structure or article of
furniture.

11. A heating installation as claimed in claim 9, wherein at least one said outlet is
mounted on a surface of a kitchen unit, said heating unit being housed within an
internal space of said kitchen unit.

12. A heating installation as claimed in claim 11, wherein at least one said outlet
is mounted in a plinth of said kitchen unit.

13. A heating installation as claimed in claim 11 or claim 12, wherein at least one
said outlet is mounted on a surface of a kitchen unit other than a plinth of said unit.
14. A heating installation as claimed in any of claims 9 to 13, wherein at least one

said outlet is mounted in a discrete position not normally visible.
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15.  Aheating installation as claimed in claim 14, wherein each said outlet comprises
an outlet grille, and wherein each said outlet grille is of a size and shape adapted such

that said outlet grille is not normally visible when mounted in said discrete position.
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